Based on data of firms' survey in four ASEAN economies, this paper examines the role of internal innovation capacity, which includes technological level, organizational learning, and human resources on innovation. An index of internal capacity using Analytical Hierarchy Process (AHP) was constructed to make the concept of internal innovation capacity more tractable for statistical analysis. By using this index, this paper attempts to examine how the internal capacity of firms is enhanced by external linkages such as with Multinational Corporations (MNCs), universities, and public organizations. In particular, this study analyzes the endogeneity problem, which clarifies the causality between innovation and its promoting factors. In so doing, the instrumental variable method was employed, and as a result, external linkages enhanced internal innovation capacity, and internal innovation capability promoted innovation, while external linkages indirectly enhanced innovation.
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INTRODUCTION
Economic development in ASEAN economies has been successful and continuing. Most of the member countries become categorized as emerging or middle income countries.
Meanwhile, further development requires transformation from a simple production based to a knowledge-based economy. This transformation can be accomplished by overcoming the middle income trap of the country. In order to achieve this, the further empowerment of regional firms to enhance innovation is required. This is a difficult and time-consuming task, since among Asian economies, only a few thus far had been upgraded to become OECD member countries, such as Japan and the Republic of Korea. There are many factors behind the promotion of innovation in an economy, as endogenous economic growth theory emphasizes, i.e. capital, labor and technology. In reality, it is difficult to improve the power of innovation within individual local small-and medium-sized enterprises (SMEs). This paper attempts to identify the factors behind innovation in firms from four ASEAN countries, namely Indonesia, the Philippines, Thailand, and Vietnam. In the analysis, Vietnam is divided by two regions, Hanoi and Ho Chi Minh, because their characteristics are quite different.
Since new information related to technology, know-how, management, consumer's needs, and so on, are necessary for innovation, and are mainly coming from MNCs, local SMEs need to firstly obtain such information and integrate it with firm's indigenous resources for successful innovation. The collaboration with entities outside the firm, such as transaction partners, universities, and local research institutions, come to be the center of research and should be analyzed in the framework of "open innovation" (Chesbrough, 2003 (Chesbrough, , 2006a (Chesbrough, , 2006b ). This paper terms these entities as external linkages. In developing countries, among external linkages, MNCs are of specific importance, since they have superiority in technology, know-how, and management, from which local firms have to absorb. Prior to absorbing new information, local firms have to not only initiate the connectivity to MNCs, through which local firms could obtain necessary information, but also enhance internal capability to obtain such information and to achieve innovation.
Innovation capacity is defined as the ability to continuously transform knowledge and ideas into new products, processes and systems for the benefit of the firm and its stakeholders (Lawson & Samson, 2001 ). Cohen and Levinthal (1990) proposed capacity to absorb information outside the firm. Since then, various concepts were proposed. In reality, internal innovation capacity is tacit and contains various factors, including levels of technology; engineers' skills and ability; the ability of top management; R&D units or section.
The contents of these concepts are overlapping with each other; accordingly, it is difficult to identify which factors really contribute to innovation. This is lessons-learned from previous literature. To avoid unnecessary complexity, to obtain clear results, this paper proposes an index which is a proxy for the internal innovation capacity of firms. In other words, this paper aims to construct an index from various factors related to creating innovation by using Analytical Hierarchical Process (AHP). The index was then employed to estimate how product innovation is related to internal capacity. This is an entirely new approach to research in this field.
Another problem which this study challenges is endogeneity associated to empirical estimation. Now, it is widely understood that simple Ordinary Least Squares (OLS) regression demonstrates only the correlation between dependent and independent variables, instead of causality. In this paper, the level of internal innovation capacity of firms is not exogenously given, but it is determined by firms. Firms wishing to obtain more profits should invest more in R&D or HRD, which could also enhance innovation. In this sense, investment to improve internal innovation capability is endogenously determined. Therefore, simple OLS may provide biased estimators, resulting in over-estimation. This paper aims to solve this problem by using the instrumental variable (IV) method. Therefore, the research questions of this paper are summarized as follows.
RQ1:
From which external linkages do SMEs obtain information associated to innovation?
RQ2: Does internal innovation capability determine the need to promote innovation?
The structure of the paper is as follows. Following an introduction, results of previous literature survey is presented. The contents of internal innovation capacity and the construction of an index are proposed in Section 3. Hypotheses and survey data are presented in Section 4. The estimation of method and its results are presented in Section 5. Discussions and conclusions are provided in the final section.
II. BACKGROUND LITERATURE A. Innovation process
This paper attempts to identify the factors behind innovation in individual firms. Since Cohen and Levinthal (1990) initiated the concept of absorptive capability, similar concepts were proposed (van den Bosch, Volderba, & Boer, 1999; Stock, Greis, & Fischer, 2001; Colin, 2006; Yang, Rui, & Wang, 2006) . Zahra and George (2002) reformulated the innovation process as a linear learning process consisting of four dimensions: acquisition, assimilation, transformation, and exploitation. Christensen and Kaufman (2009) defined absorptive capacity as a firm's ability to reorganize the value of new external knowledge and assimilate it to commercial ends. Therefore, absorptive capacity determines the competitive advantage of a firm (Barney, 1991) . Nieto and Pilar (2005) categorized innovation capacity into groups such as 1) communication with the external environment; 2) level of know-how and experience within the organization; 3) diversity and overlaps in the knowledge structure; and 4) strategic positioning. Fosfuri and Tribo (2008) extended this process to a research model.
Since capability is not observable and knowledge or learning process is tacit and complex, various concepts, elements, and dimensions are required to take into consideration, it is difficult to discuss results of analyses in an unified way to develop theory. This paper, on the other hand, does not discuss fully semantic issues, but considers internal capacity which includes the technological level, such as the number of patents, production and R&D facilities, human resources such as the number of engineers with higher degrees or skills, the level of craftsmanship and work ethics, as well as organizational nature such as communication between workers and top management, speed of decision-making, and leadership of top management.
B. Endogeneity of Variables and Instruments
As already mentioned, economic variables used in empirical studies are more or less endogenous variables, whose values are determined inside the model. Without a proper estimation method, estimated coefficients tend to have biases. Therefore, it must be proven that the relationship between those variables is causation rather than simple correlation, namely the relationship is not "seemingly correlated". Coping with these theoretical problems, the treatment model and other methods are utilized. Studies by Kesidoua and Szirmai (2008) and Tsuji, Akematsu, Ueki, and Idota (2012) are examples of researches using IV regression models, or two-stage least square (2SLS) in this field. Lim, Stratopoulos, and Wirjanto (2011) used a more rigorous dynamic logit model.
Another standard methodology analyzing innovation process which has similar characteristics as that mentioned is Structural Equation Modeling (SEM), which has become popular these days. It can handle endogenous variables and clarify the causality among them by conducting regression as well as factor analysis. Liao, Wu, Hu, and Tsui (2010) ; Tsuji, Idota, Ueki, Shigeno, and Bunno (2016); and Tsuji, Minetaki, Akematsu, and Ueki (2011) are three examples.
Both approaches have their merits and shortcomings, and this paper follows the former, by looking through economic point of view.
III. INTERNAL INNOVATION CAPACITY AND ANALYTIC HIERARCHY PROCESS (AHP)

A. Index of Internal Innovation Capacity
In this study, the internal capacity of firms is constructed based on the questionnaire. The following three factors are postulated to consist of internal capacity: i) technology, ii) organizational learning, and iii) human resources. The technological factor is clearly the basis of innovation. These three factors constitute the "first layer" of internal capacity and are referred to as first layer factors. Moreover, each of these factors has its own detailed sub-factors, which form the "second layer" of internal capacity. These sub-factors are called second layer factors. Regarding the first layer of i) technology, it consists of the following two second layer factors:
a. "Ratio of R&D expenditure to sales at present", asked as Q19.1 b. "Established Original Equipment Manufacturer (OEM) (Q8)", asked about high technical ability.
The first layer of ii) organizational learning indicates whether the managerial organization is designed and functioning to encourage exchange and a sharing of information among employees. This first layer factor consists of the following three second layer factors:
c. "Adopted ISO9000/14000 (Q17.1-2)"
e. "Practicing QC (quality control) circle (Q22.1)"
Finally, the first layer factor of iii) human resources is an important factor for engaging in innovation activities as well as for designing and managing R&D. This consists of the following three second layer factors: Table 1 show the tree structure of the index and associated questions in the questionnaire.
B. Analytic Hierarchy Process (AHP) Approach
As for the construction of an internal innovation capacity index, there are several analytical methods to construct such indices, namely factor analysis, principle component analysis, and AHP. After carefully constructing and examining indices based on these methods, AHP is finally selected as the theory to create an index, since factor analysis and principle component seem not to select only suitable variables for an index or categories, that is, they contain some irrelevant variables (Ogawa, Idota, Bunno, & Tsuji, 2009; Idota, Ogawa, Bunno, & Tsuji, 2012) .
AHP attempts to give people's decisionmaking a numerical value (Saaty, 1986a; 1986b) . For example, when making a purchase, on what basis does a consumer decide? AHP formulates the mechanism of such decision-making. It allows us to give a numerical value to vague parts in people's decision-making, with a possible application to a wide array of fields. An individual makes a decision based on his/her own criteria. Normally, several evaluation criteria exist which tend to conflict with each other. In a consumer's decision-making process, the "problem" of what to choose comes first, followed by several "alternatives." AHP attempts to comprehend the process of decision-making, assuming that there are some criteria relating to the specific problem and some alternatives. Therefore, AHP's approach is to construct an individual's decision-making according to a hierarchic structure.
In order to apply AHP analysis, all factors in each layer demand pair-wise comparisons. Pair-wise comparisons take the value of one factor as one, while the value of another factor is measured. To be concrete, scholars or specialists in this field, including three economics professors, three business management professors, two business consultants and three presidents of companies, were asked to choose a number from 1/9, 2/9 …, 8/9, 1, 2, 3 …, 9. If they choose 1, equal importance is placed on two factors. 1/9 (9) implies that its factor is the least (most) important compared to another. Each answer of the pairwise comparison is termed a "score," which is the basis of weights of factors. The obtained weights of factors of the first and second layers are shown in Table 2 . 
C. Distribution of the Capacity Index
Based on the weights of factors by AHP, the distribution of the internal innovation capacity index of the five regions (Indonesia, Thailand, the Philippines, the Ho Chi Minh City area, and the Hanoi area) is shown in Figure 2 . The average value of the index of the five areas is 0.388 and the averages of Indonesia, Thailand, the Philippines, the Ho Chi Minh City area, and the Hanoi area are 0.398, 0.400, 0.338, 0.441, and 0.382, respectively (see Table 3 ). As for the average value of each, the Ho Chi Minh City area has the largest value, while that of the Philippines is lower than the average. Figure 2 shows that the shapes of distribution of the five areas are also different from the five areas' average. Ho Chi Minh City and Hanoi are polarized around their averages. Indonesia and the Philippines have concentrate below their averages, while Thailand has concentrate above their averages.
Factors underlying the differences in these five areas will be examined.
IV. HYPOTHESIS AND SUMMARY OF DATA
A. Hypothesis
Based on authors' previous studies including Tsuji et al. (2011 Tsuji et al. ( , 2012 Tsuji et al. ( , 2016 Tsuji et al. ( , 2017 , and Idota et al. (2012) , the relationship between innovation, internal innovation capacity and external linkages was examined. This paper attempts to examine these relationships among the factors of innovation, using econometric analysis. The hypotheses can be summarized as follows.
Hypothesis I: Internal innovation capacity affects product innovation.
Hypothesis II: External linkages have no direct effect on product innovation.
Hypothesis III:
External linkages enhance internal innovation capacity.
B. Surveys Conducted
To examine the above hypotheses, we developed questionnaire survey projects in four countries 
Number of firms
Score including Indonesia, the Philippines, Thailand and Vietnam. Regarding Vietnam, two regions were selected for research, Ha Noi and Ho Chi Minh. There were two reasons: i) our previous papers discussed not regions but Vietnam as a one economy (Tsuji, Miyahara, and Ueki, 2008; Tsuji et al., 2012) . This paper was aimed to separate the two regions, since there are major industrial districts in Southeast Asia with different characteristics and local business ties; and ii) to balance the sample size because Vietnam has the largest number of responses which need to be divided into two regions.
The survey in each country was conducted by local university or public research institute. 
C. Profile of Firms
In this section, the descriptive analysis of the characteristics of sample firms is presented. The following four variables are controlled in estimations. 1981 and 1990 , and they had longer operation years compared to firms in other countries that were established less than 20 years ago.
Years of Establishment
Capital Structure
According to Table 5 , most firms are 100% locally owned in all countries: Vietnam (60.2%), Indonesia (71.6%), the Philippines (49.3%), and Thailand (62.4%), as shown in Table 2 . The second biggest category is 100% foreignowned (MNC), with Vietnam (31.5%), Indonesia (17.6%), and the Philippines (32.8%). On the other hand, in Thailand, joint ventures (JV, locally and foreign-owned) account for 21.6%, as the second largest type. 
Number of Full-Time Employees
Almost half of the firms have 20 to 199 employees (Table 6 ). The second highest category is that the larger firms in Vietnam replied to governing 200 to 299 employees (13.1%). Meanwhile, about 60% and 50% firms in Vietnam and Thailand respectively have less than 100 employees. Table 7 shows that 27.4% of responding firms have assets ranging from US$ 1 million to 4.9 million. However, the largest category in the Philippines is from US$ 100,000 to 499,000 (30.3%) and for Thailand, it is both from US$ 1 million to 4.9 million (31.6%) and from US$ 10 million and above (31.6%). 
Total Assets
Main Business Activity
D. Dependent variable: Achievements of innovation
The construction of variables related to product in novation is based on the following four categories of innovation:
1) Innovation type I: introduction of a new product, redesigning packaging or significantly changing the appearance design.
2) Innovation type II: introduction of a new prod uct, significantly improving existing products with respect to their capabilities, user friendliness, components, subsystems, etc.
3) Innovation type III: development of a totally new product based on the "existing" technologies.
4) Innovation type IV: development of a totally new product based on "new" technologies.
For each category, the respondents were asked whether they had achieved, attempted, or not attempted innovation. The value of dependent variable Innovation depends on the question regarding whether the firm achieved product innovation or not. It takes zero if respondent replied "not attempted" or "attempted," while it takes one if it said "achieved". The innovation situation in each individual country is summarized in Figure 3 , which shows that the quality of innovation increases from Type I to Type IV, and the distribution of Vietnamese respondents are typical. However, in the case of Indonesia and the Philippines, a peak is observed at Type II, and in the case of Thailand, a peak is located at Type III. The average of the four countries is indicated by "Total." 
E. Independent Variables
External Linkages
This study asked resonances whether they obtain information associated to innovation from the following 13 external linkages: 
Index of Internal Innovation Capacity
This variable was already explained in the previous section. The index of each respondent firm calculated by AHP is taken as an independent variable.
Other Controlled Variables
Other independent variables are as follows: i) firm's characteristics, including year of establishment; ii) number of full-time employees (categorical data); iii) main business activities (dummy); and country dummy. Finally, summary statistics of main variables are summarized in Table 9 .
V. ESTIMATION MODEL
A. Model
The main purpose of this empirical study is to verify the sources of product innovation. Since there are two major sources of innovation, namely internal capacity and external linkages which are taken as independent variables, this section examines whether internal capacity and/ or external linkages promote product innovation in the framework of two categories of sources included in one estimation model.
The procedure of estimation is as follows. i) Since external linkages are exogenous, first step is to estimate the expected value of internal capacity with both external linkages and instruments being independent variables; ii) Then this expected value is used for estimating product innovation. This paper has four categories of product innovation. We estimate equations 1) and 2) for each innovation separately, and the former where Innovation i denotes whether the i-th firm achieves product innovation, and it takes zero if it replied "not," while it takes one if it said "yes." Capacity i implies its capacity index, and External i indicates the external linkages the i-th firm has. External i include concretely the 13 sources which were explained in the previous section. X is a firm's characteristics, including "Year of Establishment", "Number of Fulltime Employees (categorical data)" and "Main Business Activities (dummy)". X also includes dummy variables such as Indonesia, Thailand and Hanoi and Ho Chi Minh in Vietnam, while the Philippines is excluded by normalization. Z indicates consists of instruments, which will be explained later in more detail. The procedures (i) and (ii) in Figure 4 correspond to equations (2) and (1), respectively.
B. Estimation Method: Endogeneity and Instruments
The above estimation is based on "models with dichotomous dependent variables and endogenous regressors". The rationale for this is that if estimating equation (1) alone is adopted by a probit model, then capacity index and the error term have a correlation, since capacity index is an endogenous variable. As a result, estimator α 1 has a possibly endogenous bias. In order to avoid this, instrumental variables were introduced into the probit model including equation (2) in a reduced form in addition to equation (1). It is also assumed that the error terms of u and v are statistically independent. More precisely, the study assumed that they are independent and identically distributed multi-variates normal for all i.
Regarding instruments, Z in equation (2) is an additional instrument which does not influence the dependent variable of product innovation. Z consists of the following nine variables: i) 100% foreign-owned (MNC), ii) implementing ASEAN-Japan FTA in exports, iii) manufacturer of main production machinery provides training to machine operator, iv) having affiliates in Japan, v) co-development of new capital goods with capital goods producers, vi) increased degree of automation of production process, vii) investment project has been granted government's preferential treatment, viii) IT system for information sharing connected to production development, and ix) installed productive machines made in Japan.
Instruments are selected according to a correlation with a dependent variable and the problem of over-identification. They are different according to these cases. The criterion for this selection is based on a condition such as that they are correlated with the innovation capacity index, instead of a dependent variable. Nevertheless, it is difficult to select instruments to meet this criterion. Table 10 contains the list of instruments selected and the correlation with endogenous variables indicating that correlation coefficients with the capacity index are larger than those with product innovations. For example, list in Table 10 contains "co-development of new capital goods with capital goods producers," which seems to be reasonable, since it promotes internal capacity, but has less of a relationship to product innovation. MNC respondents might be related to the level of internal capacity, but not directly to product innovation. A similar interpretation might show that variables related to Japan also seem to have a higher internal capacity index, but they are not related to innovation directly. (1) Innovation Type 1: Redesigning packaging or significantly changing appearance design (2) Innovation Type II: Significantly improving existing products (3) Innovation Type III: New product based on the existing technologies (4) Innovation Type IV: New product based on new technologies (5) Internal innovation capacity index Based on the above discussions, the procedure of estimations in this section can be summarized in Figure 4 . It should be noted that since Capacity i in equation (2) is already controlled with regard to its endogeneity, the estimated coefficients demonstrate causality from capacity to innovation.
C. Results of Estimations
The estimations were conducted for each innovation type, and Tables 11-14 show the results. Equation (1) and (2) were used for estimation contain only one external linkage, and there are 13 models for each external linkage. In each Table, the results of equation (1) are shown in the upper parts of Table, while those of equation (2) are shown in the lower parts.
Causality
First, the study examined the results of equation (2) shown in Tables 11-14. As for instruments, "100% foreign-owned (MNC)," "implementing ASEAN-Japan FTA in exports," "manufacturer of main production machinery provides training to machine operator," and "having affiliates in Japan," are utilized as instruments in the models of Innovation type innovation I, II, and III. In the estimation model of innovation type IV, however, since the above instruments did not satisfy the test for over-identifying restrictions, the following instruments, such as "100% foreign-owned (MNC)," "co-development of new capital goods with capital goods producers," "increased degree of automation of production process," "investment project has been granted government's preferential treatment," "IT system for information sharing connected to production development," and "installed productive machines made in Japan," were used. As a result, all of the estimations passed the test for over-identifying restrictions, which confirms that these instruments were suitably selected.
Tables 11-14 show that coefficients of external linkages such as Case 4 (consultant) for innovation type 1, and Case 5 (local customers) for innovation type II, III, and IV were not significant, but for other cases, all instruments were positively significant, implying that these four estimations verified causality. In other words, the study proved causality from internal capacity to product innovation. Accordingly, these two variables were not simply "seemingly correlated."
Verifying Hypotheses i) Hypothesis I: From Internal Capacity to Innovation
Regarding the results of equation (1), all estimations for innovation type I-IV indicated in the upper parts of Tables 11-14 , results of equation (1) show that the coefficients of the internal capacity index for all cases are positively significant (p<0.01). Therefore, Hypothesis I is demonstrated by internal capacity affects the probability of achieving product innovation, in which the internal capacity raises the probability of an innovative product.
ii) Hypothesis II: From External Linkages to Internal Capacity
According to the estimation results of equation (1), the effects of each external linkage on innovation are shown in the lower parts of Tables 11-14 . It is only Case 9 (MNC/JV customer located in a foreign country) in innovation type III that is negatively significant coefficients to innovation. In other cases, innovation types, coefficients of external linkages are not significant at all, which demonstrates Hypothesis II. That is, the external linkages do not promote innovation directly.
iii) Hypothesis III: From External Linkages Finally to Innovation
As mentioned in (i) Causality, Tables 11-14 show that coefficients of external linkages such as Case 4 (consultant) for innovation type 1, and Case 5 (local customers) for innovation type II, III, and IV are not significant. However, the other external linkages for all innovation types have positively significant coefficients. Except these two external linkages, others are positively significant, implying external linkages promote internal capability. In addition, from Hypothesis I, it follows that internal capacity enhances innovation. By adding these two, it can be concluded that external linkages promote innovation indirectly via innovation capacity. This verifies Hypothesis III.
VI. DISCUSSIONS AND CONCLUSION
This section is aimed to examine closely and elaborate the results obtained by focusing on how external linkages promote internal innovation capability, comparison with previous papers and further research to solve limitations of the paper.
A. Discussions i) Conjectures from Instruments
Tables 11-14 indicate that instruments such as "manufacturer of main production machinery provides training to machine operator," "codevelopment of new capital goods with capital goods producers," "increased degree of automation of production process," and "installed productive machines made in Japan" significantly affect capacity. Some instruments are related to the linkage with Japan, such as "implementing ASEAN-Japan FTA in exports," "having affiliates in Japan," and "installed productive machines made in Japan," which direct us to the importance of Japan as a partner for product innovation in ASEAN countries. In particular, an instrumental variable such as "installed productive machines made in Japan" is utilized only in the model for Innovation type IV, which is the most advanced innovative category of the four kinds of product innovation. A high level of product innovation requires high internal capacity empowered by capital goods and linkages with Japan.
ii) Channels from External Linkages to Innovation Capacity
As mentioned earlier, all coefficients of external linkages are significant, except Case 4 (Consultant) for Innovation type 1 and Case 5 (local customers) for Innovation type II, III, and IV. Since they are significant at the 1% level, it is difficult to determine which linkages are important.
In comparison with the values of coefficients, Case 2 (Competitor), Case 9 (MNC/JV customers located in a foreign country), and Case 10 (MNC/JV suppliers located in a foreign country) have larger coefficients for all innovation types. The results of in-depth interviews, field research, and Tsuji et al. (2016) expect Case 7 (MNC/JV customers located in country) and Case 8 (MNC/ JV suppliers located in country) are supposed to have larger effect. Further analysis is required to identify the influential external linkages. Kesidoua & Szirmai (2008) analyzed innovation in the Uruguay software industry with the same 2SLS estimation and found that for innovation, local knowledge spillovers are important through labor mobility and non-transaction activities inside the cluster; while the relationship with MNC/ university via spin-off and knowledge flow based on local transactions, do not have an effect on innovation. Note 1: Standard errors in brackets. * indicates significance at 10%, ** significance at 5%, *** significance at 1%. Note 3: Other control variables are, "Year of establishment," "Number of employees," "Main business activities," and country dummy variables.
iii) Comparison with other models
Note 4: Instruments are, "100% foreign-owned (MNC)," "Implementing ASEAN-Japan FTA in exports," "Manufacturer of main production machinery provides training to machine operator," "Having affiliates in Japan," while capacity index is instrumented. Note 4: Instruments are, "100% foreign-owned (MNC)," "Co-development of new capital goods with capital goods producers," "Increased degree of automation of production process," "Investment project has been granted government's preferential treatment," "IT system for information sharing connected to development," "Installed productive machines made in Japan," while capacity index is instrumented. Liao et al. (2010) takes innovation capability as "the performance of the enterprise going through various types of innovation to achieve an overall improvement of its innovation capability," whereas absorptive capacity is defined as "the ratio of R&D expenditure and sales volume as the measure." They did not provide concrete definition of innovation capability. Although the definition of absorptive capacity is a simple measure, it is strengthened by its supporting elements, such as links between firm and the surrounding environment, the level of knowledge and experience, the diversity of knowledge structure, and the strategic posture for measuring absorptive capacity. By using SEM, they showed the causality from absorptive capacity to knowledge acquisition and to innovation capability. However, their issue is related to the definition of absorptive capacity and innovation capability, since these two concepts are mutually overlapped. Tsuji et al. (2016) analyzed the role of external linkages to innovation by using SEM. Their conclusion of the effects of external linkages to innovation is similar to this paper. Local SMEs connect to MNCs via the human network of top management who owned experiences working in MNCs. This promotes SMEs' learning process via cross-functional teams or QC, which then enhance innovation. However, MNCs affect innovation via learning process indirectly. Shigeno, Matsuzaki, and Tsuji, (2018) also demonstrates the causality from external linkages to innovation via internal innovation capability by using SEM, which focuses more on the causality among the individual variables of internal innovation capability such as ICT use, the technological level (the number of patents obtained), and R&D. The causality it showed is external linkages → ICT → technology → R&D. It is quite interesting that ICT is the first among internal innovation capability, namely local SEMs required to elevate ICT capability to connect to MNCs.
Most of papers discussing the causality employ SEM as an analytical method, as far as we know, since there are various types of software for SEM analysis. The instrumental variable method, on the other hand, is considered as one of the most rigorous empirical research methods to analyze endogeneity. In this sense, this paper has some merits.
B. Concluding Remarks
According to the above results, this paper verifies the existence of a cumulative process between internal capacity and external linkages. Internal capacity itself directly enhances product innovation, while external linkages promote product innovation indirectly via an enhancement of internal capacity. In this sense, internal capacity is the core of innovation, but it is not necessarily promoted without supplementary external linkages. These results are clear and simple, and as a matter of fact, these are consistent with the reality. This is due to construction of internal innovation capacity index by AHP.
This study, however, owns some limitations which need to be addressed with future analysis. Those are as follows: (i) this paper identify variables to affect internal innovation capability and innovation, and shows causality among them, such as how these variables related with each other, namely how external linkages promotes internal innovation capability, or who absorb information from MNCs. For the latter, Tsuji et al. (2016) identified: i) top management of SMEs who owns working experiences in MNCs; ii) further studies have to focus on transforming information to knowledge, bridging the technology and market, combining basic and applied R&D, and nurturing human resources to contribute to these; and iii) to make use of this study tho design policy for promoting innovation in ASEAN economies. In addition to policies to promote innovation in SMEs, how these results are utilized for designing national innovation initiatives.
